Glial fibrillary acidic protein expression but no glial demarcation follows the lesion in the molecular layer of cerebellum.
The present study investigates the reactive gliosis following a simple stab wound lesion to a brain area in which a characteristic astroglial architecture exists, i.e., the Bergmann-glia in the molecular layer of cerebellum. While in mammalian brain the Bergmann-glia contains glial fibrillary acidic protein (GFAP), in the avian Bergmann-glia, the cytoskeletal protein is vimentin, which is characteristic for immature astroglia in mammals. The operations were performed on chickens and rats under deep anaesthesia, using a sterile disposable needle. After a 1-week survival period, the animals were overdosed with ether and perfused transcardially with 4% buffered paraformaldehyde. Free-floating sections cut with a vibration microtome were processed for immunohistochemistry against GFAP and vimentin. GFAP immunopositivity of Bergmann-glia appeared in chicken and increased in rat in the lesioned area but the lesion was not surrounded by typical astrocytes and no demarcation was formed in the molecular layer, in contrast to the usual appearance of reactive gliosis, which was observed in the granular layer and in the white matter in both species. Vimentin immunopositivity of the Bergmann-glia also increased around the lesion in both species. The results suggest that a highly developed glial architecture fails to re-arrange into a demarcating scar, which offers an interesting model system to study the importance of glial demarcation. The observations also support that the resident glia is the main component of the glial reaction, and prove the capability of avian Bergmann-glia to express GFAP.